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(57) Abstract: A phosphodiesterase 10A inhibitor which contains as an active ingredient 
a quinoline derivative represented by the following formula (I) or a pharmacologically ac- 
ceptable salt of the derivative. (I) [In the formula, n is an integer of 1 to 4; R l represents 
(un)substituted lower alkyl, -C(=Y)R 9 , etc.; R 2 represents hydrogen, (un)substituted lower 
alkyl, etc.; R 3 represents (un)substituted lower alkyl, (un)substituted aryl, (un)substituted 
heterocyclic group, etc.; and R 4 represents halogeno, etc.] 
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*«BHI± S *7.jk??iXf7- ^ 1 OA (PDE1 OA) H&Stfsfl!** 
PDE1 OA<0^tl3tii(=S*-r*#ffi^a <0!*.l*, /<— #>V>*, 

h>#l 7j^/W7- wtmonmrnm. vx***>7. &mm*^ mmm. & 
*<Dmm¥toiz&m£tL&i&&mtthj&&t lt«« pdeio Ait^cit 

»R**b:t-*Ktt, i^l£G§5l^If#{t: (GPCR) ANb(D$iJ^H, 

f7- tf (PDE) l*. 097LI£3\ 5'-J8tt77V v^Z/M^x — h 
(oAMP) , S'^'-WT^v^/t^^i-h (cGMP) 

(Pharmac. Ther. ) , 51#, 13H (1991^) ] „ 

Tfcy [ hU>X ■ •<> - 77- -?uni?*;u ■ tr'fxvx (Trend. Pharmacol. 
Sci.) , 150K (19904?) % y 4 *>*u *>±)\, • Ut*a- (Physiol. Rev.) , 

75#, 725H (1995^). 7-^^-t^-/Ut7-5Xh'J--7>K-/W 
t7^v>^X (Arch. Biochem. Biophys. ) , 322#, 1R (1995^) . 3=- K— 
-f — t->3t\>U (Kidney International) , 55#, 29H (1999^) ] „ C 

*iP>li3^i9E*-eic^b^^1±, IMRS&ttWtt, ftifc-r-ScDNAO^n-Mbfc 
^STSyKEjijflDftHtt, IBSjW^<D«att«I=<fcy. 1 1 1107 7 5 'J — 
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(PDE1~PDE1 1) lZftm.£*lXl^2> 0 

PDEtDW-f^uirot^PDEi oAit m7L\£n$kfa> mm. mu 
*ttBs TSf«> mm, >m* >bm, Mammon < mm. kh> xmmw- 

• >r5X h'J — (J. Biol. Chem.) , 274#, 18438M (19994?) V— > 
(Gene) , 234#, 109M (1999^) „ WO 01/29199, ^^2001-161379-^^] 0 

^p>. #j?u£/*— *>v>#i> t-^ffiZfvnfc-vmmcDmm. 

L- K— (L-DOP A : L-3,4-dihydroxypheny I alanine) 0)S^S-^l-«fe y ^ 

^(D^E^UV^XOO^^lCfc^T. PDE1 O A<Z>m R N A^g^iE^^^X 
tmteZZttjm&ZtlTl^Z (W0 01/24781) o 

£P>|C. PDE 1 O Al*c GMP^bGMP^0)jto7R#f$£M*£U C(D*D7K^ 
»iNIIA<Sftttf*:f=#tt-r*Ct^C). PDE1 OARBWttl** ^i^.l^ti<D?J!j®Pt 
#> ^IKDttti^^^^^-r^Br^ttA^^e*^^ (!ft[ifl2000-23682-S§-^*g) „ 

«±J:y, pdei o AizMR&ttir&mwm (PDE1 OAPI^IJ) I*. 

pdei o Ammjcmiz&&-r&&mmm (m*.it. /*-*>v>^ /\>^>h 
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R b R a 




mm ($#11^2-233661^^) „ $L&fflfflM (WO 92/00739) tltffflffe^u 



93/22286) ***R£**lTl*<& 0 
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,ai 




ici 



'J #J*.l£vt: KntPfi/ift KQ^t- trlBSSiJ [WO 

01/24785, 77-7Va-f-f*Jl/'Jf-f (Pharm. Res.) , 15#, 286R (1998 
. 77-73Py- (Biochem. Pharmacol.) , 40#, 709M 

(1990^) „ m, 56#, 1053H (199850 ] % * «J ■yA^*>*;U*|-— (*# 
Hfl2p8-3144^$g) , ft&#PfH*!l [#^^1-313428^^, /<-f ■ 

7>K-^f-f*>tJl'"y5Xh l J U£— X (Bioorg. Med. Chem. Lett.) , 

5#. 1549H (199550 „ W0 91/19498. W0 97/42953] % fctflttSO (*S^^r 
4680299-^^lg. $$11^2-1 21 923^$R. 4$ P^BS 60-42367^*8) , in.&&ffl [i? 
^— U a.— "7 hOv- (J. Rheumatol.) , 18#, 855H (199150 ] . 
ta^-OUX&J [7>T--i"?-r ^JU ■ 5 s - (Antiviral. Res.) , 20#, 71R 

(199350 . W0 01/24785] , AM. ttK±fi«l*5&**l («fIB s F2-721 63#^«) 

ggflj (Piffle 
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is, pdei o A<D®mjzmiz&&?-&&mmmizm-?%%imt$&xf/&tziz : ?ffi 

*§£W\t. HJLT<D (1) ~ (33) izM't'&o 



(i) 

-C(=Y)R 9 (5£4u YI«^H^-*fcl«^^^aL. tfltfcmm 1 ?. thW, 

g&*, l < ii^ti(Dii7;^;k g&£ l < tt*iS(Dtt7ii/3 mm 
*,L<mmm<»T i )-)Vs g&*. l < it$mm<ommm^ 75/, ^ / {&wlt 

^^7 5 / 1 fc liviI7^;i'7 5 / > fcKn*i^ /\p^*>, 5>7 
/ , 75/, tyM7JW7 5 / &tztezs&mT)V*Jl>T 5 / £g| U R 2 (*7K 
mH^, 75/, -hP, g&*L<f*2EM&<&i£i8^U*;K g&*> L < [*2Eg 
^cDtei^T^^X -SO))^ 12 (it*, R n ltW%Lt>L<mmWi(DUmT)is*rJl>& 

7;W75/*fcl*«7^1/75 / $SL, R 3 [*7K^^ /\P^>, t 

*;u, l < mmnkor y -ju^^^g^t l < f**fit!i©**»***-r 

*f=l4R 2 ^R 3 ^^ti<D^7c(D2 0<D^^<t-i^lc^oTM^t L< fi 
*moi«S«i»JftL, R 4 !***^^. /\P>f>, *>7V. 75/, -hP> g 
L < l*iEg&<DM7;Mr;i^ g^*,L<(4^g^(Di/^PT;U^r;K g&£ 

fccki^mipa^fe-s) , -c(=Y , )R 9a est*, Vte&m* a \ttfr?frifomi8&m*t 




5 



WO 2004/002484 PCT/JP2003/008079 
Xf7- tflOA (PDEIOA) PlW^IJo 

(2) WtfwWLbLKmm&ni&mTfr*)^ -c(=y)r 9 Yfccfctflm-iNx 

i6«TJl/^U-Cfc-6±BB (D ftWUD P D E 1 0 API^J 0 

;U % '>Ty*fc[*T£yefe^-hl5(1)IE«CDPDE 1 OARISm, 

(4) R^e&t l < mmmoT u -j^tzitm^t l < a^amomaui-e 

fe£±fB (1) ~ (3) OL^^uAMClElfea) P D E 1 0 A|SWJ 0 

(5) R 3 #m&t» l < m$w&<r> e^i-u jmtcizwwitj l < izimmo 

i?-;U-efe-5±iB(1)-(3)(DLN-r^|C|H»a)PDE 1 0 AmWMo 

(6) R 3 ^fi^t l < mmm<Dti7ii-)i- ^--o^tzizmm l < kimer 

©tV7V>- 1 — r;U-efe^±fS(1)~(3)©L^^ICfB®(OP DE 1 OA|S# 

(7) RWHttSCA) 




tmWL<DT*J— ;U*frT*lf'«9S»- 1 - ;ut? ^±IE (1)^(3) CD I^^LAMC 

mm<o p d e i o Amwfth 
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(8) ntfl-C&U, R 4 ^/\py>T*fe^±lB(1)-(7)(7)^-r^lCfB«(D 
PDE 1 0 API^J„ 

(9) -»SC(IA) 



ii»T;Mn>K -C(=Y)R 9A (St*, YttlfJiH^^g^fey, R 9A (*7KifiJI^, \&WC7)^ 

s&m-?) > 75/, ^(SfcTVu^ursy £ i* ^{g^7;u3r;ur s 

/£i*U R^ttTS/ , -hP, L < tt!HB«<D««7;Mr;u. m&*»L< 

te2EM&0M£l&T;U=]*:>, -SCO^R 12 (:£*, R ,2 *J«fctXml*^^tfriB«!:Pl8^fe 

l^ A *^*i^(Da5c^20(Dmm^^-«!:-^^^c.rs L < l*3E®&0>'<> 

fctt-C(=0)R 9B (3£*, R 96 !***!*^ x^;U^-4r->. n-^Ptf;UT35/ 
x^7 5/^it) R M I± 4 - v^7 P a+ y x ft < , R 1A 

^tKP+v^^fcli-CC^R* (*£*, R 9G li/- h*->, 75/, =E/«IRT;U 
+JU7 5 / *fclivM7il/^7 5 / Zm.-?) T*& y , froR 2A #rt;U7t^>X^ 
JU&tzlt* h^->*;U7H— ;UX^;u-efe-5<!:^, R 3A I£4- (2-7il/tP7i- 
;U) 7x^ffclie7i-Jl/-4->fjK'lift<, R ,A #fc KP4r5/^^U*f= 
l*-C(=0)R 9D (:£*, 1^1*7 5^ ^fclitettTJI/a^V***) T?&y, froR 2 ^* 

(10) R^fgj&^i L < lt$m^(0 \fy x x ij L < te2Eg&<D 
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i 

(12) R 3A tf 4telcmj&S<!: LtHlt L < ttM«KDT 'J-^*tt* tf^S? 

(13) R 1A *M6iR7;u3rJi>* t Kn^rvli7;i/^k -C(=0)R 9E (5**. R 9A i*i£i$t 
t^0)ISI67i^K^S±sB(9)~ (12)(Dl^-r^lCfBm<7)^r/ U 

(14) R 1A A<^^;u. tKP+*>yff, 7-te^u. * h^->*;U7ff— ;u*fcl*-> 

(15) n^lt-fcy, R 4 75</\n>f>T*fe^±IB(9)~(14)(D^-r^lctHm(D^y 

(16) ±lB(9)~(15)(Dl^jKj&Mcffitt<D*V U >R##*fcf±-t<OlHa*Wt 
»**#l*J!ll**»J*^i: LT^rr* P D E 1 O AlS^Jo 

(17) ±|B(9)-(15)<DU-r^(zfBiE©^r>' «J >ffl|3»i*:*fcI4-ta)Sia^Mr- 

lt**-t* p d e i o A<D&m?cmz&&i-%mm<D 

(18) ±ffi(9)~(15)<OL^*L35M=IB«fl>*/ 'J >S#**f=I*-€-a>ai31^Wt 
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d9) ±iB(9)~a5)(D^-r+i^iciB«<D^r/ *j >mm& : £tcifrz<Dmm¥&}iz 

(20) p d e 1 o Ammftm&mir%it&m&t~it'£<Dmm¥mzmBZ*iz>i& 

(21) ±fE (9) ~ (i5) ujl^"fofri"zficw&<D3cs l J tzit^tOMM^mlz 

(22) P D E 1 O AmWm<DM&<Dtzdb<D±UO)~ (8) (THvrttrflMclBi&a^y 

(23) P D E 1 O APfl^^lJ(7)igig(Of-toO±fB(9) - (15) (Dl^MlzUmO)* 

(24) p d e i o A(D^mjzmiz&&?&mmo7£mte&Tf/*tzit^ffimom 
5go)fc^<D_tiE(i)~(8)(7)tN-r^izfB«(Z)^y u ^mmfc&tziz^amm^mz 

(25) PDE10 A<D^tl^alfCfi^^gia(D^fc«i:t;/^fcl*^R6i|IJ<D^ 

(26) i?X^^i?TO);^fc<J:i;/*tcf*^^J(Z)igjt<Dfc«)(D±iB(9) - (15) 

(27) etflf^J<DM5t(Ofcj60±iB(9) ^ (15) (0l^JK*M-lB«4<D*y 'J 

&&tciz*(»mm¥toizmm£*iz>i&<Di£.m 0 

(28) ±fB(1) - (8) <Dl^-?*ifrlzmM<D*S »J 
^^H^^^fi^^-r^Ct^litir-r^PDE 1 O A<D^«g5tiilcfi^-r 

(29) JifB(9)~(15)0)^-rtL75)MClBK(D^ry U >^#tt£fc(S^<&ll3i¥lttK 
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M^t^ C i P D E 1 0 A<D««BJtail=** 

(30) ±fB(9)~(15)(D^-r^lcfBS^^^ V 

(3D ±ia(9)- (i5)<D^rtiAMcie«t(D^y ^mfawtzit^&mm^&ifc 

(32) $?X4r*$*7««&*fc* Xf/&tcl* : ?mm<Dmi&<»tzib<D P D E 1 O API 

(33) p d e i o Amwftmzmir&it&M&tzi**<Dmm¥toizmim£*iz>i& 

-JlS3S(l)*5<i:^(IA)(D#S(D^gfCfcLNT. 
;UT5/ ©i£!iR7;Mp;uSB#i: LTIi, -l5iJx.f**itM*fcld:^^<D^SIBc1-10<D 

(ii)->^PT;u^;b<i:L-ci*, ^j^.ii^lJ[3-8(Z>->^ ot;u4f;u. 
^□^□t°;u, e^p-?^;^ v^p^o^jUs v^p^v;u. ->^p^^;u> 

(i i i) t KP^rV^Si|RT;U^r;KDT;U4rU>SP^I*. ±E««TJU^Ki)^&** 
Jl*^£lo|S§a^*(&£lll6T*fc3o 

(iv)M7;i/*y-f^t lti*. ^ijx.(**ifi^fc[*^^<7)M*l&i-7a>T;u*y 
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/. . ! \ JLfcr =*= tot I. I -r- l-i. ote TP= — li JLfc ^= t«™ -H- J-s i_ * =x=- 4J- -Lfcr =fe tot _t# a- ._t» J. ■» 

t*i«a>jw^*^t?5fl*fci*6a©maitt3f*ai«3Raat. 3-8Ma)^ 

t?^s?-;u. fjs^k t°'j^i?-;k *> % Ar s^vyju. 
^>^5^7'j;k *<> % /hUTyu;u, ^>*/7«j;k ^y 
-;u. /oyt+^i/'J^k 'O^T'/'JJk *>V^Mpyy;K -r>£Vy 
;k -fi-/KU;K v-f > Ku;u> :?y— *</y;K ^v^/'Jik ^^^i? 
-JK ^"7^i/'Ji?-;k V^'J= tfay;u. fcf^yy;^ ;u, 

ij - h y r V y ;u. t- h ^ 1/ y ;u. -r 5 £V y ;u> ;J-*+j- y y ;u. -f v 
^-+t»-v/y;K fryj^k -rv^ri/yju, ^y;usp*<&if 6*t*„ 

s?-/u. 2 . 5-vt+vt°p'j v-;u, f v-;u. y v-;u, t? 

*ty$?ji^ tf^ui?/. tf^s?— ;k e^V-j^ y 

f h7tKPt?U^k f h7tKne7-;k f h7tKP77-Jk 

i?fcKo^>!/77-;k f h7thwj;k tt h^t kp^t v*-/ y;u. * 
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m tl it* >-tf >aa t l tc -><7 p t;u* >mt^ if t>tiz> „' 

lft2&5~8<7)v^PTJU:*J>, *^6*Jlcliv^7P^>^>. i/^P^"9->> P 

LTI*> Jl&tfJlCte'f 1. 2. 3. 4-fh7tKPt7^UX 6. 7. 

8, 9-f h^tKD-SH-^^P^fX 5, 6. 7. 8. 9. 10 

(ix)«jftiS»7;Mp;u, «»«»t;up^->, «»i'*P7;i/*;ufc«fctfB!SMB» 

/\P>f>. thW, *JU7t^>. v7^ s *>^P7;Mr;U. g&*>L<[£#g 

i©7'j-;k l < mmm<ommm&. -nn u (ss*. R lo fc«fctfR"i*ra 

MIB/NPyXvl j). v^P7;U^Kii)> M7MiKi), jStT^y^f;!/ 
(iv). 7'J — ;U(v)*JJ:lX^^*(vi)<i:Pl^-C&^o 
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(x)SJ&T'J-;U::fcft<SS&S£ LTtt, P-*fdiI§ot^j7Llii»-3 
<Z>. *;U7H4r^X thW, /\nf>, B£*L<teiHt&aM6»TJU*JK ffi 

tetRTJUfc-'-l'JK T'J — ;u& &tfl=«fHSII3fctt, ^*t-?*t^lB/\P^>(vii) % 
i£«T;Mr-;Kih iStftTJU*/ <;Kiv). T'J— Mv)*5<fclflg§ii]lfi(vi) 
•efc^o *fc, ZC-e^LfcSSlT'J— JH=fcCt*««iafc(c)i:LTI*. MfBS^ 
M7;Wlcfcltl.tglS(ix)0^&lffc*l-*P^, L < te^M&<& 

««T;U4rJU [»«»TJU*JI/f*lltraH«IRT;i/4-iKi)i:K«-efty. KMMKIR 

TJi/^uzfeit-sssiiti*. ffiriBfijft«»T;u*jn=fcMts«tfts<D5eaiT?a5iffc 

tt«H6«T;u34p*>fc«fct;iSIRT;u*y -fjucfcit MfBg&iSMTJu 

wmt 'j — jncfc it^s&s (c) t mmx*fo& 0 

CxoamtRMS. iitf^7v-;k s&tr^v>- 1 **i-6*l«>« 

*fcl**#^T«*l«SI»1~3fl\ 2>;UtK*v. t Kp^a /\p¥>, Bgtt> 
L<l*2«&©te*TJMfJK S**L<l*2IMI*<BtelRTJU=i3r*X e&*L< 
ttl^aSKDfiftTJU*^^^ «& ! feL<l*aiMItjia>T , J--JK I« ! tU<ttiffl 

CZt^LfcAn^X ©ftTJU^rJUfcJc^lRTJUP^-XOIKaTJU^rJba^ 
«»T;U*y-TJU. T'J— JUft&tXl=**aMttt, **L^*i«HB/\ny:/(viiK 
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irr*>o 

>x;u*>ii«. *i>mt, -?-*i\,w&. #frn>mm+ mm&. 

&<D&^ % W&m%f im?Ll£. -fu=r+? s T4 -? ■ ^;u— • ^ > ■ 
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>? . ->i/-tzi/XH=R5 (Protective Groups in Organic Synthesis, third 
edition) , 7*)— > (T.W.Greene) m. va> ■ 7>K-f>X- 'f 

if»\s4=rv K (John Wiley & Sons Inc.) (1999*p) ] (D^m^ttir C t lz 

XfKDIHJ^ & d 1 T? # £ o 

t,L<lim<D7'J-;i/ (ST U — iUiltrSET U — ;Kv) tiwe&y * 

Ty-juicfcMt^*^si*H(rfiHa^Ty-;uicfoM-t^s^»(c) irps-efe^) * 
sai&*> l < i**b«i©t y — ;u <»t y — ;h*imet y — ;u (v) t mmr*$> 
y . mw&T y — ;ui=fcr**ssu£r*tMBiijiiT y — ;u=fci+*«isufc(x) <t 

-So 




H 



o + 



°^ R 2 Ii^ 



z 




(a-1) 



(a-2) 



(a) 



R 8 -B(OH) 2 

(a-3) 



ii2 



1 f 




(I -a) 



[fe*. zi*e^L<ii^s^05 ; E>'/\py>'(bTu— ;u (i^y/Nn^ibT 
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* - ;u3-^>t U — <f£ h 'J ^;u^-p ^ £ >X;U7ts— ;U^-^ri/T y -;kdt y — 
juSB#tefirfE7 'J — ;u (v) £ ipiir-fe y . mm.®; h y ?;m-p y * >x;u*-;u;r 

*i>7 y-;H=feIt*«iSl3tI4ltrlB«JftT y -iUfcfclt^WMCx) fcRlfc <fct£ 

-;h4huibt y — ;u (v) t mmx*& y , h^b^t- y —;ut feit *«»*t*KriBesi 

181 : 

<b£*B(a)f*. <bt&a(a-1)St-2a«©^«a(a-2)t*^*1i-* C^-f 
#-J5JS (Pf itzingerSJS) ; • • ir—H-v*? ■ ^57, h y — 

(J. Org. Chem.) , 18#. 1209M (1953^) C tfc.fc y #-5 C £ tfX*£ 

-So 

fb*tt(a-1)**Hfltf-hy^A. *MMb*y^A«P0)ttaa)7K»Jft* 
fi0Mb^(a-2) 25 0 C3!)^t,ffll^^J#^t(7)}^^CDP B ^(D;S^l?s 55HVJ~24B#rajRJfc 

mmzir&^ t )z& y , it-Sty (a) z £ t?#<l>„ 

&fc> Jim?fc£1b^)(a-1)tt. T R/*>X K ■ ^n«H'* 'J '^-^5- 
(Adv. Het. Chem.) , 18#, 1H (1975^) ^lClS«<D^*f=l«+tP>Ic5i 

-fb-a-fei (a-2) I*. z^y/xp^^bTy— ;kd*-&i*, rtiP5p a p 

tlt^fctti?^— *-;U ■ • it— 1S=.y$ • h'J — (J. Org. Chem) , 

27#, 70JC (1962SO m^MO^m** L < Itttiblzmcxn* d £ A^T^. Z 

*< h y ^;u^-p ^ £ >x;u7t>^;u^->T y — ;u<Di§^i*. rfriSS. <t Lx&tzitft 
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X?1 2 : 

(a-3)) t$b*-'£ffi%.mztt? mK-^mRfo : ^5*;U • UtfzL— (Chem. 
Kev. ; , yj>=g?, z^o/jt uyyo^; ^^hsj «- ci-d- vraauc/j- v. cr '*> o 

<b£*&)(a)£. ^Sttit&'K /^7^AM, fccfei;i~5^«:^S 
<D#*ETs 1~2iaMtfMb£!$](a-3)<!:, 25°C^bffll^^05^(DP^(D;gJg-e. 5 
#^24^ JSCS $ -fr £ C <!: 1= £ y -fb^Jfel ( I -a) £ *l£ o 

OA, mWKmi- h U OA, 7K^b^~ h 'J O A^felf b*Li>o 
fUwi/A7 5K (DMFK v**+>->^felf &*l£o 
(Organometallics) . 2%, 131611 (1983^) *lcSE«0>^&ti L < f* -^tiZlzm 

l*ltrIBtPI«-Cfc*) ^fe^^b^d-W^fcl^b^CI-c)!*, ^ti^UfcOJStJfc 
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113 



(a) 




xg 5 



N R° 



(l-c) 




(b) 



R 8 -B(OH)2 

(a-3) 



1?I4 




IS3 : 

i?-eJ:<*Pt>ttfc^ [->>-b->X (Synthesis) , 929H (1985^) ^#81] -<?flfl 

OXXT^Uc^&Lfc^ iiTuJKJfc [«r*«^b^S!ffi 15 <Ms£»5cll) . 

**. 158H. 179M (1977*) 4?#ffB] l=#tCilc«|:yil4Ci:^*. 

ft^«B(a)*5FStt»«. 0iJ;ttfi><!7nn*$>, 
;£j£T% 5»IPI-24l*IBS**-tt*=.i:lzJ:y, ^IS^SN, N-S?*^T 
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1~2li<Dt KP^rv^O^h'JTV— JU • l7KM2l<i:-20 o Cj^<=>Jlt^ 6j£S£©2&j£ 

PP*$>. DMF^tf&lf t>*l> ^»i:LTI*. «7tl*eui?>, K'JIWS 
N-jc ?JU*EjU*y:/* ftlft*U«!7A. ftH-^h'J^A, ekM<IIH-MJOA, 

h;ux>«»a>»«l4>. mtnr-Jiskttm 
J — ;u*fcl*x^ y — (D*tj£-r &t;up — ctiicfcott, 

^T> 0°C35)Nf,ffl^-5}§^(D^COPB^a);SJ£T?. 5^n~24l«inA9'r4& C tlx* y 
*t^&l(b)##e>;h,5o 

;UP— t>*U I^Ph^ttMtLtlif h7tKP77> (THF) . 
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(lah) mtf&\fz>ti. u&\&m^z>m-£iz. ^zro [-^mm^mi^om^L 

P»J KtDMF^y^iJ^livV-bvX (Synthesis) . 929H (1985*£) t§[cfE*t£>^ 

fc * izm c xmm-f %> z. t a<-c ^ & . 

X*I4: 

XH2l^fB«CD^>5fe^P^I-LT. X?l3^#t>*i&<lb£-!&l(b) <!: <b£*fcl (a-3) J: 
Ii5: 

x*g 4 -e# ttiZit-SWi ( i-b) <d t Kp 3^>* ^;uS££ p p * L 

f&4flfc 19 (^B-J^l M^b7Km-/NP>f>M) , AS. 444M 
(1992^) . 2fclve»7cJEJ£ [«rjOHb¥Sll S&4JK 15 (IfefbfciBrol I) , 

181M (1977^) iZttf d £ IZ «fc y , it&lfa ( l-c) 5 C „ 

y-fb^(i-c)A<#e>^o 

-fb^-fed) R 3 #t Kp^ri/^f=i*/\p^>-efc^-(b^#i(i-k)tt. wo 

97/00074lcfa«(D^^^fc tt^-^lclfl Cfc^j* fz J: y d i: £ 3 o 
©£3j4 
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(l-f) (l-e) 

III 6: 

P^r5/T?fc*-fb$4jB(l-ka)<3!)t KP^>;i4t*, WO 97/00074(=|B»(D*a*fc»4 

;u;*-p * £ >*;u**— h £*b£«a (d) t d £ ic «fc y % ib£^ (i-d) 
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aMb#ti(d)£, o^Dj^&fflt^*»«ta>»jsa)iBa>a«-c 5#H~24ii$rajRj£$ii- 

1,2-^QPl$>, ^PPtM/A. DMF. 7-fe h— h U ;U*fr&<fctf 

Xfl7: 

<fc^(l-d)£;&n7K#fl?J5J& [Hi^b^HfM tg4K5 22 (*r«^JftlV 
H-^^K) , 7M (1992^) #,^J Izffrctfcjcy. 4t£*0(l-e) 

0IJ;ttf, -(b^(l-d)^1~1000^a(7)7K^^t?^4>^ 1~1Olii*0iI&*F£T, 

^Stt»jKtLTf*. 0g*.tfi?x^;ux— 5^U, f h7t Ka77> (THF) . 
h;ux>«fcb<fclf b^, 

•7 a. h y *7 A. 7X^b± h y ^A«<&lf 6*L*o 

XI 8 : 

<b£tt(l-d)£S7cJRJ£ [*r£IMb¥ME f&4K£ 15 (IMb£95cll) . 
158M-179M (1977*P) #ftg] lCfl"TC £ ic<fc y „ ft**(l-f)*»*Ci36«T?* 
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■5>o 

\t^i\-\)^mt^ (i-j) ^^^cojsj^xsi^^sgai-r ^ c £ an? 




(l-j) d-i) 

0-231 289-5§-<&$g > !ftlia¥8-3144-5§-^$B. WO 95/10505H(cfB«CD^*fc 

t> icii c x m t> ( i-g) <d t> ;u/t^i/ju&£ ^ an* j^-jvm^ 
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ffll^^}§^<D^ji(DF B 1(D^l:% 5^~24^iIt«utl:J:y, -fb^(l-h) 
>7PP7f>;uA. i?i^H-f;k THF, hJUx>. DMF. f;UXJl,t^y 

O : 

-fb^d-h) &mz.i£&mitmm'zmm-? s z. t iz& y % <b^ a-o z <t 

#-e#<5 [S?^— J-iU u*> ■ - V-y-x-r-f— (J. Am. 

Chem. Soc.) , 70#, 3315H (19484?) #M] » 

itSCi:l:J;y, <b^(l-j)£*§3Z£#"^& [^7-7>$k-(4 (HofmannfK 
ft) ; £|£{b¥ms ^4lii 20 (4itt*J&ll 7;i/a-jU-75» . 304H 
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(1991^) #RPJ o 

sciri^y. ^«B(i-j)35«#&*L«o 

o 

*t b ics cx s Hi3£& 5 T*ffl i^tcmmt-svn (i-g) ^ €>issj£-r & c £ -e # -5 . 

^«B(i)»*±8B»asasi ~6iciB«E<D^mH(c=t,. ^^.[^aTic^-r^rc 
01* I*. fls^ttKiXD?** R 1 **®^ l < i*2EM&<dTOt;u*;u> -b(=Y)R 9 

3144#^fg. WO 95/10505^lcfB«CD^t.L<l* j e^t>[^Cfr^*fctt^ 

<t£*(l)a>5^ R^R'A^ti^flJSTc^oCD^Il^ir-^fCJfe-D 

TVK-yf'fyt^'^S^h 1 !- - L/^-X (Bioorg. Med. Chem. Lett.) , 
8#. 307M (1998^) „ ^H¥6-306079^^fciB«CD^r>i * L < li^h,t>lc*il 

-So 

<bt=f^ (I) . *r B mfcJ:i;Jl^b^tlIcfcMt^#'B , HgSa)^fc<fct;S^Sfc 
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• 7t— ■ h7>X7t- — ->a (Comprehensive 
Organic Transformations, second edition) > ^ny^ (R. C. Larock) 
a > • U— • T> K • ■ tKU^t-*v K (John Wi ley & Sons 

Inc.) (1999^) mzfBmaft&l mz&'oX&'li? Z.ttfX°$Z> 0 

_LfB#S!H£$£ lc if & 4> p B W Jc g KHb l*s *«^^b#6 t?« mZti&'A 

mmm&> Mm. ata. xi& hiss, #?i^n^ 

^«B(l)*fer4(IA)<04fc*fl»»L*:L^*. 4b*ft (I) *fcf*(IA)*<*a)»-e# 
**W!=J:oT#&*L*<b^1fc(IA)a)*#«**1*~*3»=«-r. *=f£U 
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mm 





och 2 ch 3 



"6 

oci 

^6 



OCH2CH 3 



OCH 2 CH 3 



OCH3 




OCH3 
^^OCH 3 



27 



WO 2004/002484 



PCT/JP2003/008079 




28 



WO 2004/002484 



PCT/JP2003/008079 
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ttBMWl : PDE1 OAiSffliM ([ 3 H]cAMP^IS^lS®l) 
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S^7X5 K$MLfc 0 i^7X5 P&fflmmmPstI fc^Xbal^^TU 
0. 7kb<DPst I -Xba I Bf)t*Bl# Lfc 0 

GenBank, ACCESSION W04835<Z>EST<7 n — > P7i-/Ut, 3C3ii) £ftJPI 
HfPtKpn I fej:t;Pst I -gflHSrU 1.5kb(PKpnI -PstlBSfrfr^BEjiLfco 

0.7kbd>Pst I -Xba i Bfffr £ 1 . 5kb<PKpn I -Pst I m 
pB I uescr i pt E KS (-) (STRATAGENE, La Jo 1 1 a. CA, USA) (DKpn I -Xba I tf-f h 
^□-->^L, RDE1 0 A(DM^^^^I^t?cDNA|lT^r^W-r§^ 

2. 2kb<Z)Kpn I -Not 1 60rtf-£35tf# Lfr„ 

mZHtz. 2.2kb(PKpnI -Not I gf^^, lB5>JS^-3 fc t kt>*iB9iJ#-^4JcISK^ 
^tfr^M^J^-r^^DNAfcJc y ^SgLfcBamH I -Kpn I ^Oiefffl^Wr^ U 
— pVL1393 (PharMingen.San D i ego. CA. USA) (PBamH I -Not I V\~*}-J>7U 

FLAG£ <ffc<i:tf P D E 1 O A [GenBank, ACCESS I ON NP_006652 : is— > 
(Gene) , 234#. 109H (10994PK ^-t^ ■ • nVtP v*Jb ■ ^"5^ 
h'J- (J. Biol. Chem.) , 274S, 18438H (199930] 0>64#g~779#g<Z>7 5 

K • ^^'J >^ ■ /\-^- • 7#7 MJ - ■ —zl— 3— 9 (Molecular 

Cloning, 2nd edition, Cold Spring Harbor Laboratory Press, New York) 
(1989^) I^IHttcD^lc^CTffofco 

PDE10Afl)« M&$fflJ&£J3l\ /^lP^iW^^-VXf 
A^-3.T;KPharMingen)lc=SEoT^Tofco EAW^: LTttSfg^flg^T 1 ^ / f 
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/UX£#fc±jf (co-transfection sup) £Sf9*BllSl::eSfe£-t»\ 27°C-e4BHI?iS«L 
tzo $Bfl$£lH]iRU 'J Isf&MWsM (PBS ; phosphate-buffered sal ine) T*gfc)#l£> 
m;^[20nunol/L h U XT-fe-x— h (Tr i s-acetate) (pH7. 5) % 2 mmol/L MgCI 2 . 
1 mmol/L i^^XU-f h— 1 mmol/L ifU>v7 5>f h^It&(EDTAK 
0.25 mol/L X^7P— X (sucrose) . 250 unit/mL 7^Pf-X 40 /ig/mL ?y 
it-p jl—)V^^)^)Vt^—)V, 1 jUg/mL KT^X^i/AllC^jgLfco £B^&fi£# 
$S(T0MY model UR-200R, T0MY. JOur) 7K*l^rSBaj^T?5#F B ^x5Isl(7)^ 
lcJ:y«^fi6aLfco Rr»14H»*10000 rpnu 4°C. 30#H<D»i>f::«J: yflR»U 
»6*ufcpT»ttlB»*P D ESteffll5EI=ffll*fco 

PDE5g14li> ^V^X-rv-iVf'ftPv-f (Methods Enzymol.) , 159 
457K (1988^)l^|Hm(7)^5ilC^oT^J^Lfco 

[ 3 H]cAMP£2£Sf«!: LT % 300 /*L(D50 mmol/L N,N-fc*X(2-fc KP+vif^)-2- 
75 / i£ >x;U7fr >Bfc (N t N-b i s (2-hydroxyethy I ) -2-ami noethanesu I f on i c 
acid) (pH7.2h 1 mmol/L MgCI 2 . 0.1 mmol/L x^U>^'J zi— ;utfX (jS-TSy 
if jH-fJl/) -N, N, N', N'-x h^StSt (ethylene glycol-bis (£- 
aminoethylether)-N,N,N\N'-tetraacetic acid; EGTA) ^#t?J5JS?S*t:^SJ5lS 
^frofco SSilJtf*, 0.2 /imol/L<bL*=o »*#JRjft95/iLlz; Stt*4b£4fe5/<L 

(DMS0;#&) fcJ:lX««»j8E200/iL*»*PL, 30°Ct?20^>T ^a.*— h Lfcfc, 
HCI*gEjnLXJR(6*»JLLfco SJ5**«a (5'-AMP) £5'-X <7 tffc J: 

^T7fy y>l:|iL, DEAE-Sephadex A-25* ^ A (Amersham Pharmacia 
Biotech. Uppsala, Sweden) *e5fc&j&M&4HBLfc. J§!±J^^i/> J 5 1 U— i > a 
T^HC^L, »t7;u^-7=r— ;U K (Packard Instrument, Mer i den, CT, USA) $-6mLJlD ^. ,. 
j&ffci'i'f U— i/ a *t7 — (Beckman LS6500, Beckman, m^C) l^Tifclt 

J:i;[ 3 H]cAMP^^50%PfiWr'S^Jt(IC 50 ) t Lt^5il^f 0 
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IC 50 (nmolA) 



C 
D 
H 
I 

J 

K 

L 

M 

N 

0 

1 

2 

3 

4 

6 

7 

8 

11 

12 

13 

16 

17 

18 



99 
99 
97 
99 
99 
90 
99 
98 
99 
94 
99 
97 
97 
83 
91 
97 
68 
90 
96 
90 
80 
70 
97 



0.9 
11 
47 

5.5 
16 
NT 
21 
27 
13 
33 

4.2 
66 
76 
NT 
98 
34 
NT 
173 
68 
103 
NT 
373 

4.8 
NT= *H 
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MWiffl2 : 6-t KP^ri/ K/^5> (6-OHDA) &® =7 y M-fclfS/W'*— *c 

K/^S>^#^^Stt^/LiiL, dtllCL- K— /\° (L-DOPA) ^CO K/\5 
^fflit&^SfO&^ftd i:fiSM'J<l:ttMiJfc|fi]$EfTilJ^C-ro CcDl&ifei^^r 

^>v>^l^mo)^m^^ffl^t>^T^^ l-n.—nni>— ■ Tls K • -^l— 
P/W^t-P^— (Neurol. Neurobiol.) , 33#, 1H (1987^) ] 0 
6-OHDA«Hi7'y h^OL-DOP A<DJ5lt1£-#(£> /<— ^>V>^?Ml^L 
- D O P A^mS-^(C<fc oT§l^®Cl $^^IIJ^ffl-efe-g>^X^r^i?T<DliM<© 
^;u^fc3<!:#;i"b;rL-Cl^ [x^x^'J ^ - =.3.— P □ V>— (Exp. 
Neurol.) , 151#, 334H (1998^0 ] „ 

*l*frei*> 65HS<D25St£^ y r- (mSt« Crj:CD(SD) IGS) H^-V— /UX 

;U"J- h U O AfCTf&l* (40 mg/kg, Ifclffirttt.^) 0. 05%T;*:□;^t^i/^£^^ 
-r<&^iE3i:&^£7K 2 //Lfc6-t KP^>K/<5>ft-lt**»tt (6-OHDA 
hydrobromide) 8 ug &m&l*tcmm&&AWMmmzZ&Mfcrt'Z&*<'* m %>Z.t 

^■T^Bfi*Jt?, #«30#mf~TV^5>&i£J&25 mg/kg ^fll^rtS-^L^o 

6-OHDAfjiALt7Bt> 5v hlz K/^S >^mmX'&^ tH=EJ^ -f > 
0.1 mg/kg£j£TlS-5-U H]$E^i!l*^a&P>tufc^*^fie»^tt Ufc/^— 

77\Z=E)l,7 <( >&^&1 4 BFbWS ^ MCL-DOP Afc .fctPO-fe 

7i/K***L-?*Ll OOmg/kg, 2 5mg/k g ©JS^M-^PfS!^ Lt/W 
/S-**S>T£iilg£-fe!:f::o COI^, S-^il^t,60^<7)lH]^ilC^;l'I^L. 

-mommssiztez&oiz^y h&mts&xfBmzmvttrttzo \mmwLcommz 
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mm> mizt$i+z>60ftm(D¥-m\Eimmzm9 ± mx-fov. bht*i*i396 ± 212-e 

L-DOPA 3 0mg/kgfceJ:t;^>t7i;K7. 5mg/k g^Q^L, 
5^F B mic60^(DHI$EiS[^I'J^ Lfco 

tz„ 2£i£-5.L*=P <B||) XIZ48 ± 20E^fcofeo ^t^UlS: 

■^P<t^i^b^^^#l¥cD^ll$EUl^, student's t testis <fcoTifeH-^Jctb^ 

J*Lt<&f£3lrf>^ ft^*(l)*a^t*Ci:[:J:y, 6-OHDAj|i77hl:il3 
It^/W/*— ^^T^ffli$iJ^*t^c:^A^t)^i:>tj:ofco -rfcto*.. Ib^fei(l) 

£{**1>«Jf Mt -fe -f {3- (4, 5-*> * ^/u* T !/ — ;u-2-r ;u)-2. ;u 

f h^l/'J^A ^Q5K [3-(4,5-dimethylthiazol-2-yl)-2,5- 
diphenyltetrazol ium bromide (MTT) ] -3^J:bfe7 yfe'f [Leukemia. 7#> 1637M. 
(199350] } ^ffl^r. MDA-MB-231 (thILM; T* l )t}> TJJU^-V 

MDA-MB-231 (2.5x1 0 WmU 270 jti L) £48 fp x JV Zf U— h leg® L . -Rfc*g« L 
fc. *»cBRL-CI41W^5/ifeffJfll*(/W^n->tt»D, 0.05 units/mL 

^-->'J> (Jf^zittM) *JJ:tf0.05 jug/mLX hU^H7-fi/> (^n&K) 
£#frLeibovitz's L-15 WF:?3ttK) &t&*&t LTfffl Lfc„ 0.1% S?**/UX;U* 
4rvK (DMS0; W*$fiJIX3l«)*#trRI»*l!l^»»Lfc^b^«!l12 SO/iLS^x 
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;U:^nLfco 30lWJS*Lfc3L 30^L(Z)I«ITT (HC^W3EBr». PBSICT5 

JtODgg^o^Automated microplate reader EL340 (/U*tv H > l > 
1±IS)lCj:yiiJ^Lfco »BSiMa>lfiM5(K)l** <bHrt)12 (ft**12J3*i;o. 1% 
DMSO^-^CTJgtffi) 3r j&710 L 7ii¥wS3nc^^ (OD590-630) £«D (samp ! e) „ & ™iB L 

ftim (0.1% DMS0£^friS%<D^£^;fcnLfci¥) (00^^)% 
ODCcontrolk 0.1% DMSO£^t?PiS*fe<&i*3k3£Jg(OD 590HO o) £0D (blank) t LT\ T 



(%) =10 0- 



OD (sample) — OD (blank) ^ 



OD (control) — OD (blank) 
^b-&^12l*MDA-MB-231<DJi5il-^Lr. 10/imol/L^39%(DfflflJfEffl£^ Lfco 

ft**(l)tiL<l»(IA)*fcl***i6a)Wl*ttf=IMI**l 

j*i±(Dc t *Nt>-fb##i(i) =t l < 1* (ia) &tz\ttfo*omm&mz.mm-£ft>z>& 

I*. PDE 1 O API#f^ffl^^LT*5y> P DE 1 O A^/C3ilCd6^-r^#a^ 

tcitMniz&%T&) % §c&mm (?o«, ft^xittiii, watt*** «*mi 
AttHt*) , esnft* c&ik* smt, *ts> se^, «j^> mo - 

*, &S*«iffitt*. «««1fM«* . KiJfiL*** (-«ttBAHiitt«# 

(TIA). j&JfiLttf&'fe. MftttJfiu ^^IBtTttJflL) > MM , ttUMB 5 !^ 
$Si£*£) > AJfcttib&A (IMMfiU Jfttt!B*£««k BftlHtti&KS*) . 

*gmm (mttw^F^, 'H14w^f±. *3*#ff^) . *zffiM<gm& mmmmmm. 
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<b£1fe(l) =fe> L < l*(IA) *fcl**#t &fl)*3ffi^W»=*e**t«ttC*^ ^(O^^m 

£*!k JMttflU *3Mbffl. 3Wb*W***LTlvC*J:L\, 
4bd4fe(l) t L < ttfcM (IA) Z><Dmm¥folz$f&Z*iZ>&l*. -tfE 
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Jife«©tt**L<f*«ll«*I=*y**** < . MIS. iAU, 1B^yi~900m g> 
£?£L<l*1~200mg£. 3~4EIU:#ltT«^5(D*<»3:Ll*o LfrL&tfb, C 

5-^;U^-P'C-9- : ? 1 >2.33 g(14.08 mmo I ) J: 4 -^P^E^P et^i^ > 
2.00 g(9.39 mmol)£x$/— ;U 24 mLlc^flSU 6 mol/L7k^fb*i 'J ^ A7Ki#j& 
24 mL£*n*.. »«flntft»fcLfc. J£Jfcifcl7&, 7K150 mLfc«fcl>*v?x^;ux— x;U 

3£x*0o< y tmpitzo *ffflLfc«ii*a«iL, 7K20 mL^^-r^ctic^y 

flW(b£#l Mb^ftlA) 3.27 g^fifelSf^Ltffc <HX*97%) 0 

'H NMR (S ppm, DMS0-d 6 ) : 8. 14 (dd, J = 5.7, 9.2 Hz, 1H), 7.72 (d, J = 8.4 
Hz, 2H), 7.78-7.68 (m, 1H), 7.58 (d, J = 8.4 Hz, 2H), 7.49 (dd, J = 2.7, 
9.9 Hz, 1H), 3.4 (brs. 1H), 2.39 (s, 3H) 

Mass (m/z) : 359 (M"-1). 361 (M"+1) 

IR (KBr) : 1620, 1595, 1504, 1392, 1244, 1194, 1012, 991, 831 cm' 1 
tt& : > 300 °C 
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###]2 : 6-:?;M-n-3-*^;u-2- ( [I . T : 2' . V ' — r;u^ 

##^J1t?#t>^^n^A 100 mg (0,28 mmolK 2 -if? jl—J^T^M 66 mg 
(0. 34 mmol) fc^tftf* (h'J-o-hU Ma7^)/^v^A(l I) P U K 
22 mg(0.03 mmol)Sx$y— ;u 4 nLlcflWBU h'Jxf;U7S> 0.12 mL (0.83 

IHMb<B>ttMb**C) 70 mg*afe»*^LT»fc(HR*58%)o 

'H NNIR (5 ppm, DMS0-d 6 ) : 8.13 (dd. J = 5. 7, 9.2 Hz. 1H), 7.70 (dt, J = 3.0, 
9.2 Hz, 1H). 7.51-7.45 On. 8H). 7.29-7.17 (m, 7H), 2.36 (s, 3H) 

Mass (m/z) : 434 (M+1) 

IR (KBr) : 3100, 2500, 1718, 1626, 1504, 1475, 1284, 1238, 1192. 1007, 989, 
829. 750, 702 cm" 1 

ftM : > 300 °C 

2 £ basic lt\ »jc-r*^BHttai*ffl^-cj2iT#*«!3-8*sftu. 

##0]3 : 6-^;U^P-2- (2' h^>lf7i-;i/-4 — OU) -3-^ 

Jfc* : 70%(tft&X5 : -;UT?lf$SJI ; 

'H NMR (<5 ppm, DMS0-d 6 ) : 8.14 (dd, J = 5.4, 9.2 Hz, 1H), 7.76-7.60 (m, 5H), 
7.49 (dd, J = 2.4, 9.7 Hz, 1H). 7. 41-7.36 (m, 2H). 7.16 (d, J = 8. 1 Hz, 
1H), 7.07 (t, J = 8.1 Hz, 1H), 3.82 (s. 3H). 2.48 (s, 3H) 
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Mass (m/z) : 388 (M+1) 

IR (KBr) : 1626, 1599, 1506, 1489, 1234, 1190, 1028, 746, 737 cm' 1 
ft& : 293-295 °C 

###44 : 6-7)is-*n-z- (5' -yjvtn-z' b^ls^y^-fr-* 

'H NMR id ppm, DMS0-d 6 ) :8.14 (dd, J = 5.4, 9.2 Hz, 1H), 7.73-7.66 (m, 5H), 
7.50 (dd, J = 2.7, 9.7 Hz, 1H), 7.25 (dt, J = 2.7, 9.2 Hz, 1H). 7.22-7.17 
(m, 2H). 3.80 (s, 3H), 2.47 (s, 3H) 

Mass (m/z) : 406 (M+1) 

IR (KBr) : 1707, 1626, 1495, 1392, 1252, 1236, 1190, 1041. 721 cm"' 
jglljS : > 300 °C 

##0IJ5:2- (2' . 4' h*~> t£ ? x 4 —OU) -6-^)^0 

J|R*P : 69%(^X^;UT?W^^ ; fifel»*) 

'H NMR (6 ppm, DMS0-d 6 ) : 8.13 (dd, J = 5.4, 9.2 Hz, 1H), 7.72 (dt, J = 2. 7, 
9.2 Hz, 1H), 7.65-7.57 (m, 4H), 7.48 (dd, J = 2. 7, 9.7 Hz, 1H), 7.32 (d, J 
= 8.4 Hz, 1H), 6.71 (d, J = 2.7 Hz, 1H), 6.65 (dd, J = 2. 7, 8.4 Hz, 1H), 
3.83 (s. 3H), 3.82 (s, 3H), 2.38 (s, 3H) 

Mass (m/z) : 418 (M+1) 

IR (KBr) : 2931, 2839, 1709, 1701, 1608, 1579, 1498, 1302, 1282, 1246, 1236, 
1205, 1030. 821 cnf' 

USjS : > 300 °C 
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##0IJ6 : 6-7;U^-P-3-^^;U-2- (2' ->fJH:7i-;l/- 4 — -T 

'H NMR (<5 ppm. DMS0-d 6 ) : 8. 14 (dd, J = 5. 7. 9.2 Hz, 1H), 7.74-7.67 (in, 1H), 
7.68 (d, J = 8. 4 Hz, 2H), 7.48 (d, J = 8. 4 Hz, 2H), 7.52-7.41 (si, 2H) , 
7.32-7.26 (m, 3H), 2.46 (s, 3H), 2.31 (s, 3H) 

Mass (m/z) : 372 (M+1) 

IR (KBr):2990, 1714, 1709, 1504, 1485, 1387, 1236, 1192, 858, 825, 752, 
716 cm" 1 

ft& : 260 °C 

##0"J7 : 2- (2' -lh+yt'7i-^-4 — T;U) - 6 - Z>)l,-frU - 3 - * 

^;Mr/ 'j >- 4 -±)vif^m at^m I ) 

i&Hi : 23%(x*y-;u-*/1£^!reS*SS ; afe*»5fc) 

'H NMR (5 ppm, DMS0-d 6 ) : 8. 13 (dd, J = 5.4, 9.2 Hz, 1H), 7.75-7.61 (m, 5H), 
7.48 (dd, J = 2.4, 9.7 Hz, 1H), 7.42-7.30 On, 2H), 7.15-7.00 (m, 2H), 4.09 
(q, J = 7.0 Hz, 2H), 2.46 (s, 3H), 1.31 (t, J = 7.0 Hz, 3H) 

Mass (m/z) : 402 (M+1) 

IR (KBr) : 1626, 1487, 1394, 1236, 1043, 754 cm" 1 
UiS : 225-227 °C 

###l]8 : 6-^;U^-P-2- (2' -7fc;U5;Hf7 x=JU- 4 <)V) -3— * 

f; i / jpyij>-4-*;i,7i-;>i Mt^au) 

j&$ : 90K(x^-;u-7KxS£}£&t?|?fSgi : Gfe$&5k) 

*H NMR (5 ppm, DMSO-d 6 ) : 9.99 (s, 1H). 8.07 (dd, J = 5.7, 9.2 Hz, 1H) , 
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7.97 (dd, J = 1.1. 9.2 Hz, 1H), 7.83-7.78 (m, 1H). 7.74 (d, J = 8.4 Hz, 
2H), 7.58 (d, J = 8. 4 Hz, 2H), 7.68-7.55 (m, 4H), 2.44 (s, 3H) 

Mass (m/z) : 386 (M+1) 

IR (KBr) : 1703, 1693, 1238, 1196, 1097, 991, 858, 769, 756, 719 cm-' 
Bk& : > 300 °C 

##009 : 6-"7;U#-n-2- (2' -t KP+V^^Hf7i-^-4-fJb) 

##i5ij81!#t>^c'(b^tlJ 300 mg(0.78 mmo I ) £ * £ J — ;U20 mLlcSWRL, 
Ctf>}#j&^7j<0.5 mL!=»»Lfc**ft*^*-*- h'J^A 12 mg(0.31 mmol)£^S 
T-e. l^o< ytiSlTLfc. JEJ£&a , «l£60 0 CT?2BtRIJ}mi&SlM^ M 
U t&jffi^1bT>=E-^A7K?§?S2 mLSftia.* IBMMWLfc. »«*B*Lfc«U 
7K50mL^*D^.. *&l=2 molA©*BI*att^*ttI=«:«*T?3n«.fc. #ffflLtd(6 
«*a»L*Wb**Mb*»K) 174 mg£afet&*±:LT»fc0lR*58K)o 

'H NMR («5 ppm, DMS0-d 6 ) : 8. 15 (dd, J = 5.7, 9.4 Hz, 1H), 7.77-7.68 (m. 1H). 
7.68 (d, J = 8.1 Hz, 2H), 7.63-7.52 (nu 2H), 7.53 (d, J = 8. 1 Hz, 2H), 
7.45-7.31 On. 3H), 5.21 (brs, 1H). 4.48 (s. 2H), 2.48 (s. 3H) 

Mass (m/z) : 388 (M+1) 

IR (KBr) : 1620, 1504, 1356, 1296, 1248, 1196, 831 cm" 1 
: 258-260 °C 

##0|J1 O : 6-^;U^"P-3-^^;U-2- C2' - (4-7i-;i/^7^> 
L) 

##^J8T?#P,*t^b^ifelJ 400 mg (1 . 03 mmol)£-S^nn>£>7 niJzSMU 
7x^Ut°^7^>0.24 mL(1.57 mmol). h'JT-fe h^ri/TK^bTH^^ h 'J •> A 
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308 mg(1.45 mmol) kXfmmo. 5 mL^AP^., M^T'fe&mft Lfco JSJS^IT^ 
J5JS;g^lC7K100 mL£*I]7U £ Q n TfcJU A200 ml_-C*ttfcii Lfco GOtM 

-CISttffi"r3::fcl=*y. «H*b^«a«t£8lL) 447 ing*efet»*i:LT»fc(JR 
*81%). 

'H NMR id ppm, DMS0-d 6 ) : 8. 13 (dd r J = 5. 7, 9.2 Hz, 1H), 7.68 (d, J = 8. 1 
Hz, 2H), 7.74-7.58 On, 2H), 7.57 (d, J = 8. 1 Hz, 2H), 7.49 (dd, J = 2. 7, 
10.0 Hz, 1H), 7.45-7.34 (m, 3H), 7.18 (t, J = 7.3 Hz, 2H), 6.89 (d, J = 
7.3 Hz, 2H), 6.75 (t, J = 7.3 Hz, 1H), 3.59 (s, 2H), 3.10 (t, J = 4. 3 Hz, 
4H). 2.52 (t, J = 4.3 Hz, 4H), 2.44 (s, 3H) 

Mass (m/z) : 532 (M+1) 

IR (KBr) : 1599, 1498, 1396, 1338, 1234, 1184, 837, 768 cm-' 
m& : 189-190 °C 

1 : 6-"7JU;J-n-3-y9 t Jl>-2- (2' -^EJU/NU J * ^t:7i- 

i&m : 8o%(x^y— ;i/-*s^»ai-ciies : o-?m&.®*o 

'H NMR (5 ppm. DMS0-d 6 ) : 8. 14 (dd, J = 5. 9, 9.4 Hz, 1H), 7.75-7.69 (m, 1H), 
7.67 (d, J = 8.1 Hz, 2H). 7.56 (d, J = 8. 1 Hz, 2H). 7.56-7.48 (m. 2H), 
7.43-7.32 (m, 3H), 3.55 (t, J = 4. 3 Hz, 4H). 3.50 (s, 2H), 2.49 (s, 3H), 
2. 34 (t, J = 4. 3 Hz, 4H) 

Mass (m/z) : 457 (M+1) 

IR (KBr) : 1626, 1604, 1601, 1495, 1385, 1333, 1230, 1186, 1134, 987, 829, 
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KjH : 163-165 °C 

##1501 2 : 6-7;U^-P-3-^^;U-2- [2' - {~3 n—iVT 5 7 ) 

t*^x-;u-4-^ju] 'J >-4-*;utH>^ (-fb^DN) 
ifcip : 64%(x^y — ;u-7K;l^^"eW3S B B H : 

'H NMR (<5ppm, DMS0-d 6 ) : 8. 15 (dd, J = 5. 4, 9. 2 Hz, 1H), 7.75-7.69 (m, 1H). 
7. 70 (d, J = 8. 1 Hz, 2H) , 7. 57 (d, J = 8. 1 Hz, 2H) , 7. 54-7. 48 (m, 2H) , 
7.40-7.36 (m, 3H), 7.00 (t, J = 8. 4 Hz, 2H). 6.48 (t, J = 8. 4 Hz, 2H), 
6.46 (d, J = 8. 4 Hz, 1H), 4.21 (s, 2H), 2.45 (s, 3H) 

Mass (m/z) : 463 (M+1) 

IR (KBr) : 1716, 1624, 1616. 1602, 1558, 1508, 1238, 1191, 750 cm-' 
m& : 222-224 °C 

##0>J1 3 : 6-7;U^|-P-3-^^;U-2- ( [1 , 1' :2'. 1 ' ' — TJU 

##^ij2-e#t)*if^b^-#!IC 615 mg(1.42 mmol)£. folfa Ltzt&ittt— Jl>G mL 
h;ux>50 mL^iJP^.. Pitfi#i«£@£Lfeo #t>^fc^(cTHF 20 vL&tox.* * 

A/ ^^y_; U / T> ^- 77 j<=100/10/'1) tiiLfct, x£«/— ;u-7K;l£ 
^-eW^-r.^^^I^*y> »Wb^* Ub^O) 270 mg(0.625 mmol) 
Sffifitill <!: Ltffc (HR^44%) . 

'H NMR (6 ppm, CDCI 3 ) : 8. 11 (dd, J = 5. 3, 9. 2 Hz, 1H), 7.55-7.41 (m. 7H), 
7.39 (d, J = 8.3 Hz, 2H), 7.28 (d, J = 8.3 Hz, 2H) , 7. 26-7. 24 On, 4H), 6.15 
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(brs, 1H), 5.90 (brs, 1H), 2.44 (s. 3H) 
Mass (m/z) : 433 (M+1) 

IR (KBr) : 1684. 1668, 1626, 1497, 1398, 1234, 831, 748 cm" 1 
H& : 243-246 °C 

###IJ1 4 : 4-75/ -6-37;U^-P-3-^^-;U-2- ( [1 , V :2' . 

7K;^Lfc17%7K^k*U^A7K^1.6 mLlc % a^tO.046 ml_(0. 90mmol) 33 J= tf# 
##J1 3^#b*t^-(b^!felO 300 mg(0. 69 mmol) £m&3jn*.fco -ft Lfc 

70 °C-C*1B#^#Lf=o 7jOTFT% ^^*P ^.^14^1^1^1)30 

;Ul?ttaiL/co ^H^t&fP^7K. 7K> #100 mL-e>:fc;$U fiftSK ^ ^ AT* 

t-?s mmits®} ab^p) in mg(o.29 mmoo %&&%smt LTmt-(>\5im 

42%) „ 

'H NMR (8 ppin, CDCI 3 ) : 8.03 (dd, J = 5.4, 9.2 Hz, 1H). 7.49-7.32 (m, 5H), 

7.38 (d, J = 8. 4 Hz, 2H), 7.27-7.19 (m, 6H), 7.25 (d, J = 8. 4 Hz. 2H) , 4. 62 
(brs, 2H), 2.17 (s, 3H) 

Mass (m/z) : 405 (M+1) 

IR (KBr) : 1641, 1633, 1502, 1377, 1203, 1009, 850, 833, 748 cm" 1 
MM : 227-229 °C 

1' : 2' . 1' ' — T-JU^x— ;U] -4--Ob) ^r>"J> Mb&tt 1 ) 
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: 48%(x$y — ;u-*s-&»^t?IHSS ; fife$£H) 

'H NMR (8 ppm, DMS0-d 6 ) : 8.04 (dd, J = 5.7, 9.2 Hz, 1H), 7.96 (dd, J = 2.7, 
11.1 Hz, 1H), 7.61 (dt. J = 2. 7, 8.4 Hz, 1H), 7.51 (d, J = 3.0 Hz, 2H), 
7.51-7.40 (m, 2H), 7.40 (d, J = 8. 4 Hz, 2H), 7.25 (d, J = 3.0 Hz, 2H), 
7.24 (d. J = 8.4 Hz, 2H), 7.32-7.17 (m, 3H), 5.35 (t, J = 5.7 Hz, 1H), 
4. 94 (d, J = 5. 7 Hz, 2H) , 2. 42 (s, 3H) 

Mass (m/z) : 420 (M+1) 

IR (KBr):3156, 1626, 1500, 1473, 1354, 1190, 1004, 831, 748, 702 cm" 1 
K£ : 121-123 °C 

i!6«52 : 6-7MP-4-t KP4^f il/"2- <2' h*vt*7i- 
;U-4—OU) _ 3 _^5i;u^yij> (^^2) 

uxni : 42%(x* j -)\,-&M&mm-emm& : m&nm 

'H NMR (6 ppm, DMS0-d 6 ) : 8.04 (dd, J = 5.9, 9.4 Hz, 1H), 7.99 (dd, J = 3.0, 
11.3 Hz, 1H). 7.66-7.57 (m, 5H), 7.41-7.35 (m, 2H), 7.17-7.05 (m, 2H), 
5.38 (t, J = 5.4 Hz, 1H), 4.98 (d, J = 5.4 Hz, 2H), 3.82 (s, 3H). 2.92 (s, 
3H) 

Mass (m/z) : 374 (M+1) 

IR (KBr) : 1502, 1495, 1238, 1190, 1005, 829, 750 cm" 1 
m& : 178-179 °C 

mmms : 2- (2' -x h^->tf^^— ;u- 4 --r/u) -6 -^;u^-p-4- 1 

Jft^ : 45% (x£ j —JWU^Fb ; Gfel»30 

'H NMR (8 ppm, DMS0-d 6 ) : 8.05 (dd. J = 5.9, 9.4 Hz. 1H), 7.99 (dd, J = 2. 7, 
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11.1 Hz, 1H), 7.66 (d. J = 8.1 Hz, 2H), 7.67-7.57 (m, 1H), 7.58 (d, J = 
8.1 Hz. 2H), 7.42-7.32 (m, 2H), 7.15-7.03 (m, 2H), 5.39 (t, J = 5. 4 Hz, 
1H), 4.97 (d, J = 5.4 Hz, 2H), 4.09 (q, J = 7.0 Hz. 2H), 2.44 (s. 3H). 

I. 31 (t, J = 7.0 Hz, 3H) 

Mass (m/z) : 388 (M+1) 

IR (KBr) : 1502, 1487, 1435, 1236, 1192, 1045. 1005. 750 cm" 1 
|fe& : 140-143 °C 

Hife#J4 : 2- (3' -lh^>t'7i-il/-4-^W -6-^;U/J-P-4- 1 

: 51%(x£V— ;u-ePM£Ji ; Sfe^*) 

'H NMR id ppm, DMS0-d 6 ) : 8.05 (dd, J = 5. 9, 9.2 Hz, 1H), 7.99 (dd, J = 2. 7. 

II. 3 Hz. 1H), 7.80 (d, J = 8. 6 Hz, 2H), 7.64 (d, J = 8. 6 Hz, 2H), 7.41 (t, 
J = 8. 4 Hz, 1H), 7.32-7.26 (m, 3H), 6.95 (dd, J = 1.6, 8. 4 Hz, 1H), 5.39 
(t, J = 5.4 Hz, 1H), 4.98 (d, J = 5.4 Hz, 2H), 4.13 (q, J = 7.0 Hz, 2H), 
2.50 (s, 3H), 1.37 (t, J = 7.0 Hz, 3H) 

Mass (m/z) : 388 (M+1) 

IR (KBr) :1604. 1581, 1504. 1485, 1300, 1209, 1190, 1053, 850, 843. 781 
cm"' 

M : 199-200 °C 

mmms ■. 2- (4' -x h^ye7i-jb-4-<ju) -6-^;u^-p-4-t 

mm : 70% (x* y — ;ut?PN8JI ; 

1 H NMR (6 ppm. DMS0-d 6 ) : 8.05 (dd, J = 5. 9, 7.2 Hz, 1H), 7.99 (dd, J = 3. 0, 
11.1 Hz, 1H), 7.75 (d, J = 8.1 Hz, 2H), 7.71-7.65 (m, 1H). 7.69 (d, J = 
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8.6 Hz, 2H), 7.60 (d, J = 8. 1 Hz, 2H), 7.05 (d, J = 8. 6 Hz, 2H), 5.38 (t. 
J = 5.4 Hz, 1H), 4.97 (d, J = 5.4 Hz, 2H), 4.09 (q, J = 7. 0 Hz, 2H), 2.51 
(s, 3H), 1.37 (t, J = 7.0 Hz, 3H) 

Mass (m/z) : 388 (M+1) 

IR (KBr) : 1604, 1498, 1481. 1354, 1248, 1201, 1047, 829 cm -1 
m& : 211-212 °C 

HJSfe#!l6 : 6-^;U^-P-2- (2' -7^0^71-^-4-^;!/) - 4 - fc 

KP+i//f;u-3-^f;i/+/'J> (<b^6) 
i&m : 90% (x£ J — ;UT?ff$SH ; ;&3Sfe!»ao 

'H NMR (<S ppm, DMS0-d 6 ) :8.05 (dd, J = 5. 9, 9.2 Hz, 1H), 7.99 (dd, J = 3. 0, 
11.3 Hz, 1H), 7.73-7.63 On, 4H), 7.51-7.42 (m, 1H), 7.40-7.31 (m, 4H), 
5.40 (t, J = 5.4 Hz, 1H), 4.98 (d, J = 5. 4 Hz, 2H), 2.52 (s, 3H) 

Mass (m/z) : 362 (M+1) 

IR (KBr) : 1485, 1238, 1194, 1007, 827, 748 cm" 1 
tt& : 202-204 °C 

HffiB#iJ7 : e-yjUTfo-z- (5' -?;u*-n-2' -* h4r^tf7i-;i/-4 

-4-th 4 P^>^fJl/-3-/f/^>"J> (-fb-^^7) 
ifcS : 72% (x£ y — ;Ut*WBfi : 

1 H NMR (6 ppm, DMS0-d 6 ) :8.04 (dd, J = 5.7, 9.2 Hz, 1H), 7.98 (dd. J = 2. 7, 
11.1 Hz. 1H), 7.64 (d. J = 7.6 Hz, 2H), 7.63-7.58 (m, 1H), 7.59 (d, J = 
8.4 Hz, 2H), 7.28-7.13 (m, 3H), 5.37 (t. J = 5.4 Hz, 1H), 4.98 (d, J = 5.4 
Hz, 2H), 3.80 (s, 3H). 2.52 (s, 3H) 

Mass (m/z) : 392 (M+1) 
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IR (KBr) : 1495, 1255, 1236, 1178, 1043, 1036, 1005, 843, 829 cm"' 
m& : 202-203 °C 

HWJ8 : 2- (2* . 4' h#i/t*7xZljU-4-^;b) -6-y)^U 

jr^ : 55% (x £ y — ;ur*?ifSil : S fe$»5fc) 

'H NMR (6 ppm, DMS0-d 6 ) : 8.05 (dd, J = 5.7, 8.9 Hz, 1H), 7.98 (dd, J = 2. 7. 
11.3 Hz, 1H), 7.66-7.50 (m, 5H), 7.31 (d. J = 8. 4 Hz, 1H), 6.70 (d, J = 
2.4 Hz, 1H), 6.65 (dd. J = 2. 4, 8.4 Hz, 1H), 5.38 (t, J = 5. 4 Hz, 1H), 
4.97 (d, J = 5. 4 Hz, 2H). 3.83 (s, 3H), 3.81 (s, 3H). 2.52 (s, 3H) 

Mass (m/z) : 404 (NT) 

IR (KBr) : 1608, 1497. 1238, 1209, 1162, 1053. 1030. 1005, 833 cm' 1 
m& : 205-207 °C 

mMMQ : 6 -^;U^P- 2 - (2' -^1/5^^7x^-4-^;!/) -4-t 
HJim : 95% (x£ J -)\,X»n$H$k ; 

'H NMR (<5 ppm, DMS0-d 6 ) : 10.00 (s, 1H), 8.10-7.95 (m, 3H) , 7.81 (dd, J = 
6.2, 7.3 Hz, 1H), 7.66-7.63 (m, 3H). 7.65 (m. 4H). 5.41 (t, J = 5. 4 Hz, 
1H). 5.00 (d. J = 5.4 Hz, 2H), 2.54 (s, 3H) 

Mass (m/z) : 372 (M+1) 

IR (KBr) : 1693, 1597, 1504, 1446, 1236, 1194. 1005, 829. 750 cm" 1 
: 192-194 °C 

fumzm^xmttzmML. it<s®i 0.11,1 3a3«fciflb^*Di 2, 1 4© 
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: 6-7Ji/tn-4-t Kn*^f^-3-yf;u-2- [2' - 
^;i/7 5y ) ^f;nf7i-ii/-4 — r;u] 4r^U> (<b£-tn 0) 

'H NMR (6 ppm, DMS0-d 6 ) :8.07 (dd, J = 5.9, 9.1 Hz, 1H), 7.99 (dd, J = 2. 7, 
11.3 Hz, 1H), 7.63 (d, J = 8.4 Hz, 2H), 7.54 (d, J = 8.4 Hz, 2H), 7.69- 
7.53 Cm, 2H), 7.44-7.31 (m, 3H), 5.41 (t, J = 4. 6 Hz. 1H), 4.98 (d, J = 
4.6 Hz, 2H), 3.71 (s, 2H). 2.51 (s, 3H), 2.29 (s, 3H) 

Mass (m/z) : 387 (M+1) 

IR (KBr) : 1610, 1336, 1250, 1199, 1024, 1005 cm" 1 
: 193-195 °C 

HK5^J1 1 : 6-7Jl/tP"4-t KP+y^f^-3->f JI/-2- [2' - 

«b^-^ 1 i ) 
» : 52%(x£/-;UT*?MSII ; 

'H NMR (<S ppm, DMS0-d 6 ) : 8.06 (dd. J = 5. 9, 9.2 Hz, 1H), 7.99 (dd, J = 2. 7, 
10.8 Hz, 1H), 7.67-7.56 (m, 5H), 7.44-7.30 (m, 3H), 7.19 (d, J = 8. 4 Hz, 
2H), 7.18 (t, J = 8.4 Hz, 1H), 6.89 (d, J = 8. 4 Hz, 2H), 6.75 (d, J = 7. 3 
Hz, 1H), 5.38 (d, J = 5.4 Hz, 1H), 4.98 (d, J = 5. 4 Hz, 2H), 3.52 (s, 2H), 
3.09 Ct, J = 4.3 Hz, 4H), 2.49 (s, 3H), 2.47 (t, J = 4. 3 Hz, 4H) 

Mass (m/z) : 518 (M+1) 

IR (KBr) : 1599, 1504, 1497, 1452, 1352, 1228, 1189, 1007. 831, 764 cm" 1 
Mm : 154-156 °C 
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mMffli 2 : 6-:7;M-n-4-fc Kn^^-3-^^;u-2- (2' -^e 

###fl1 OtmffilZLTmbtltcit&yai 2<Di&mi&mz*iL, 338 nl_(1.35 
mmol) ©4 mol/L&i£-Mx^jU^£in*., j£*££@£ LfcgL 3£il£x$/ 
— fr-znifemt&Zt-Zs mmit^ (fls£*1 2) 91 mg(0.176 mmol)£«*l 
irLtifc (HRm65%) „ 

'H NMR mm^&tLX) (<5 ppm. DMS0-d 6 ) : 8. 08 (dd, J = 5. 9, 9.2 Hz, 1H), 
8.00 (dd, J = 2. 6, 11.1 Hz, 1H), 7.67-7.54 (m, 6H), 7.40-7.33 (m, 3H), 
5.39 (t, J = 4.6 Hz. 1H), 4.98 (d, J = 4. 6 Hz, 2H), 3.54 (t. J = 4.3 Hz, 
4H), 3.45 (s, 2H), 2.52 (s. 3H), 2.30 (t, J = 4. 3 Hz, 4H) 

Mass (m/z) : 443 (IT) 

IR (KBr) : 1614, 1261, 1250, 1124, 1024, 1018, 1007, 858, 849, 767 cm" 1 
m& : 190-192 °C 

HJfe^l 3 : 6-^;U^"P-4-t Kn+yyfJU-3-yf/l/-2- [2' - 
(7I-JL-75/) y^l/t*7i-;b-4-^JU ^r/'J> (M13) 

JRS : 37% (X$/ — JI/^S^I ; 6^30 

'H NMR (<5 ppm, DMS0-d 6 ) :8.06 (dd, J = 5. 9, 9.2 Hz, 1H). 7.99 (dd, J = 2.4, 
11.3 Hz, 1H), 7.63 (d, J = 8.6 Hz, 2H), 7.60-7.51 (m, 2H), 7.57 (d, J = 
8.6 Hz, 2H) , 7. 40-7. 34 (m, 3H), 7.00 (t, J = 7. 6 Hz, 2H). 6.51-6.48 (m, 1H), 
6.48 (t, J = 8.6 Hz, 2H), 6.15 (t, J = 4. 1 Hz, 1H), 5.39 (t, J = 4. 6 Hz, 
1H), 4.98 (t, J = 4.6 Hz, 2H), 4.21 (d, J = 4. 1 Hz, 2H), 2.51 (s, 3H) 

Mass (m/z) : 449 (M+1) 

IR (KBr) : 1601, 1508, 1504, 1477, 1361. 1275, 1196, 1014. 1005, 837, 746 
cm -1 
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m& : 201-202 °C 

mmmi 4 : 6-?jM-n-2- 12' - c (2-t kp^>x^;u) 75;] * 
mm (it-stoi 4) 

: 37% (x£ y — ; 

'H NMR (j&BtttUfefc LT) (6 ppm, DMS0-d 6 ) :8.07 (dd, J = 5. 9, 9.1 Hz, 1H), 
7.99 (dd, J = 2. 7, 11.3 Hz, 1H). 7.67-7.50 (m, 2H), 7.58 (m, 4H) , 7. 42-7. 29 
(m, 3H). 4.99 (s. 2H), 3.70 (s, 2H). 3.42 (t, J = 5.9 Hz, 2H), 2.54 (t, J 
= 5. 9 Hz, 2H) . 2. 51 (s, 3H) 

Mass (m/z) : 417 (M+1) 

IR (KBr) : 2340, 1608, 1578. 1508, 1458, 1336, 1252, 1203 cm" 1 
M£ : 203-205 °C 

5 : 6-^;U^-P-3-pt^;U-2- ( [1 . T :2', 1 ' ' —rJU 

^ x -;u] -4->f;u> «j>-4-*;utH>^^^;u (*b^«n 5) 
###J1 THtkfrfc'Ib^C 420 mg(0.97 mmol) &7k7%Ltzi&ittt— JU6 mLlc 

tf>o<y£*p;t, ^-e2^tt#Lfeo J5^7^. i£<b^3--;u£®^u h 

;ux>50 mL£iJD*., Htfj&i*£BSLfc. »6*ifcMl=THF 20 mL^^nx, ?k)fr 
T -^y^y_ ;u 5 mL^o< yi:Jn^.. MS^O ^PelEi^ Lfco JEJ&IST&s ?t 

^x^;u=10/1) "C«l«Lfc^ * ;u-#££5B&-eif*6»'rS^ifc«fc 
y. Mfc&tt <fls**1 5) 136 mg(0.304 mmol) £%KttfiM& LT#fc(i]X 
*31%). 
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'H NMR (5 ppm, DMS0-d 6 ) : 8. 15 (dd, J = 5.4, 9.2 Hz, 1H), 7.72 (dd, J = 2.7, 
9.2 Hz, 1H), 7.53-7.43 (m. 7H), 7.29-7.16 (m, 7H), 4.06 (s, 3H), 2.33 (s, 
3H) 

Mass (m/z) : 448 (M+1) 

IR (KBr) : 1734, 1699, 1653, 1558, 1540, 1522, 1508. 1473, 1458, 1223, 750 
cm"' 

m& : 164-165 °C 

HJfeflgi 6 : 4-T-fe5 1 ;U-6--7;U^-P-3-^5 1 ;U-2- ( [1. 1' : 2' , 

r ' --x^x -4--OU) */'J> MbB^i 6) 

r;i/^>^T, mmmi svm^titdt'&yn 5 136 mg(o.304 mmo i ) ^ethf 

10 wLlz : MML. -78°C(c;^SPLfc^ 1.03 mo\/L* U AO yifJH- s r 
JI/^0.89 mL(0.91 mmol)£tf>-o< y^*P^.fc 0 JxS&$k~T%.. t&^-fbT^^E—^ 
A*j§jg2 mL^n^.. iS*t*ISLfct, 7K100mL^iO^.. »iifJI/tililL 

^ «b£^1 6) 85 mg(0.198 mmol) £&2£*ife#SH<!: LTffc (JR*65H). 

'H NMR (5 ppm, DMS0-d 6 ) : 8. 13 (dd, J = 5. 7, 9.2 Hz, 1H). 7.70 (dt, J = 3.0, 
9.2 Hz, 1H), 7.49 (d, J = 7. 7 Hz, 2H), 7.51-7.38 (m, 5H), 7.25 (d, J = 7. 7 
Hz, 2H), 7. 29-7. 16 On. 5H), 2.69 (s, 3H), 2.27 (s, 3H) 

Mass (m/z) : 432 (M+1) 

IR (KBr) : 1708, 1234, 1200, 1007, 831, 779, 766, 748 cm" 1 
ltt£ : 75-77 °C 

H»J1 7 : 6-7;U7f"P-3-^^;U-2- ( [1 . 1' :2', 1 ' ' — f-JV 

-;H -4--OU) Jpy y >-4-*jutH- hU;u Ub^ftii 7) 

ttfb***yjH0 mLI^. ###J1 3t?#€>*t-g>'(b-&^lO 300mg(0.65 mmol)£*n 
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2mmtximmffiLtc 0 i&<b*x*yju£©£u h;ux>50mi_£ 

^dtklc^y. =IIgHb£-*&) Ub-^l 7) 95 nig (0.23 mmol) £«^e$5lli: LT 
(HR^35%)„ 

'H NMR (6 ppm, DMS0-d 6 ) :8.25 (dd, J = 5.3, 9.2 Hz, 1H), 7.82 (dt, J = 3.0, 
8.9 Hz, 1H), 7.75 (dd, J = 2. 6, 8.9 Hz, 1H), 7.54 (d, J = 8.3 Hz, 2H), 
7.55-7.47 (m, 4H), 7.29-7.24 (m, 3H), 7.23 (d, J = 8.3 Hz, 2H), 7.20-7.19 
(m, 2H), 2.63 (s. 3H) 

Mass (m/z) : 415 (M+1) 

IR (KBr) : 2230, 1238, 1194, 989, 835, 766 cm" 1 
m&L : 153-155 °C 

HfifcfllJl 8 : 3, 4-^>^;U-6-^;U^-P-2- ( [1. 1' :2'. 1 ' 

-xii^x^n -4 — r;u) 4fv y > cib&tti 8) 

9E%M 1 ^"b^fcfk^-^l 1 250 mg(0. 60 mmol) £*K)fr Ltzi&ittt— ;U0 mL 

h;UX>50 mL£;bn?U ??tf»l«£B*Lfc,, #&*Lfc^[cDMF 5 mL£*iD*.. W. 
^T^mit^mi-^ 1 )^^ 30 mg (0.72 mmol)£tf>o< y<b*n*.> 30 
#Ufco &l&mT'&. 2 mol/L^^t4A^'ftfc/.i:§*Wo< yirAn*.. £ £ 
UlTklOO mL^*DK.t^ P^x^;Ut?ffltbLf=o W$SJl£t&*a:&i&7K> 7K. #100 

^l/7J7A^D7h^77^- Cv*-«J->/*»x5^u=:10/1) X*mm\^t-&lz^ 
x.&s-)i,--*m&»16kVE&tik'f&Z-tlzj:i) % «H*b£*!i Ub^tt i 8) 152 
mg(0.38 mmol) £&fe?eHi: Ltffc 0DU£63%) o 
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J H NMR (8 ppm, DMS0-d 6 ) : 8.09 (dd, J = 5.6, 9.2 Hz, 1H), 7.61 (dd, J = 2. 6, 
10.5 Hz. 1H), 7.38 (d. J = 8.2 Hz, 2H), 7. 51-7. 37 (m, 4H), 7.26 (d. J = 8. 2 
Hz. 2H). 7. 28-7. 20 On. 6H). 2.62 (s, 3H). 2.35 (s,' 3H) 

Mass (m/z) : 404 (M+1) 

iR (KBr) : 1498. 1473, 1234, 1188, 1005. 746 cm" 1 
tt& : 194-195 °C 

9 : 6--?)b*n-2- [4- (2-> h^v^m ~;U) fcf«^S?>-1 
_ 3 ->^;u^y ij>-4-*;U7H>^^ : ? 1 ^ (fttttl 9). 

WO 97/00074lz|Htt(7>^£^#J3feUfc'(b^^G 330 mg(1.40 mmol) fccfctftfU i? 
>125 juL(1.54 mmol)^7K^Lfr^^PP^^>10 mLlCjlD^. £ *>\z h l ) 7 fr* 
n*$:>XJU7fc>i£!£7K$l264 #L(1. 54 iranol) £tf>o < y £*Dx.fco J5(6SR^«b£ 
M*T?f*»U llUHUMfLfc. KJSHTft. SJSjftlZTKlOO mL*Jn^fc«. 
£ppy£>200 mL-etttliLfco *f«JB£IS*a:fc*Mc, #100 nL*Cft*U ^ 

*Jn?U Z-* h+v^i-JUf^^v^e mg(1.54 mmol)*5J:tf MJX^;UT 
5>390 ml_(2.80 nnol) 2H*IB4lllMi»Lfc. JRJfcfcTflK 

U i?^PP> £>100 mU 7K100 mL£t.P;L> P P * * >t?ttfcii Lfc. IIS 
IfeDtt^ #100 nLT?ft*U fflSfc^^S^ATfftJRL*:, 

= 10/1) -^m^Lfc^ x^y— ;u-7kjM^^-eMr H ^-^c<i:iz«};y. JIM 
-fb^ (^^19) 206 mg (0.50 mmol) £6fe$SJI£ LT#fc (36%JW) o 

1 H NMR (5 ppm. CDCI 3 ) :7.86 (dd, J = 5. 4, 9.2 Hz, 1H), 7.35 (dt, J = 2. 7, 
8.4 Hz. 1H), 7.23 (dd, J = 2.7. 10.0 Hz. 2H). 7.06-6.89 On, 4H). 4.06 (s. 
3H). 3.90 (s. 3H), 3.48 (t. J = 4. 3 Hz. 4H). 3.28 (t, J = 4. 3 Hz. 4H), 
2.44 (s, 3H) 



Mass (m/z) : 410 (M+1) 
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IR (KBr): 2831, 2821, 1736, 1593, 1566, 1504. 1454, 1435, 1412, 1369, 1261, 
1155, 1142, 1036, 1022, 1011, 752 cm" 1 

m& : 128-129 °C 

mMmZ O : 6--7/M-Q-4- t KP+V>f^-2- [4- {2-* h^isZ? 

X— C / ^7V^'~ I 1 — »3 — S--r/ls-r/ J ~s VlbBTffl 

LAH 122 mg(3.21 mmol) £7jOfrL*=THF 20 xMzMtl. H»J 1 9T*#t>*t'S'(b^ 
|1 9 580 mg(1.40 mmol)£tf>o< Ui:J)D*.. ^S£T?i^SU mFWLfco 
J5JS*t7&, J5J&?&£7]OfrU 7K122 /iU 15%7K^b^ h 'J ^A7K^122 jt/Lfc 
<fctf7K366 //L£III2fc*n7Lfc:gL lStt^SL> 303^1*1 # L*=«, flrffl LfcJSHi 
£;TIEiJU at;*SlC7K100 mL^SPK.. i?^7 P P * $ >200 mLTrttaj Lfc„ *¥^Jf£t§ 
f0^7K. #100 mL-e&}$U mWf?<f*is01±X*m.m^t- o M^SSL, 
#t.^tc^^i> , J*^U* ; 5A^P^ Vf^K — <^%»7->/IfKx3 t Jl/= 
10/1) T*$tigLfc^ x^y— ^-TKjI^jt^T'^S-r^^^f-* 1 ^ *§SHb 
£«1 ab^20) 126 mg (0.33 mmol) £afe#SJI t LXmtc 01x^24%) „ 

'H NMR (<5 ppm. CDCI 3 ) : 7.86 (dd, J = 5.3, 9.2 Hz, 1H). 7.66 (dd, J = 2. 6, 
10.8 Hz, 1H), 7.33 (dt, J = 2. 6, 9.2 Hz, 2H), 7.05-6.89 (m, 4H), 5.07 (d, 
J = 5.4 Hz, 2H). 3.90 (s, 3H), 3.45 (t, J = 4.0 Hz, 4H), 3.28 (t, J = 4.0 
Hz, 4H), 2.55 (s, 3H) 

Mass (m/z) : 382 (M+1) 

IR (KBr) : 1500, 1408, 1240, 1223, 1028. 1016, 833, 754 cm" 1 
H}j& : 190-191 °C 

H»J2 1 : 2- (4-^P=E7i-;l/) -6-7/l/tP~4-t KP+v/Wl/ 
-3-*^;u*/ 'J> Ub£-i$)2 1) 

T;i/P*>m3ST. DMF 5 mL<»:e^PP*$>9 mL<D;l^;&£-20 °C|::}££PU * 
^f'J^P'J K1.92 mL (20.73 mmol) 0)S?^7 P P * $ >6 mU§/l££. a§T;TI4£ 
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3.39 g (9.42 mmol)£DMF 5 mLfz^fi? L £tfN ^;U=E;U* U >2. 07 

mL(18.84 mmol)£ % ■e*l-€ J +t)l^}®Tjl4l-T»* o < U t HUtto J5Jfcjg^!)£- 
20 °C-e20^1i#^. t K P+v / <>y hUT l/— ■ 1 7KfD^2. 54g 
(18.81mmol)fc<J:tf N-^^JU^UTftU >2. 07 mL(18. 84 mmo I) 

2^ffl|R»Lfc. tfrffl Lfc(6**SUR U *20 nLT*m&&. 4 V7U\i)\,T 
jUn— ;U200 nL\zmffiZ-&tz 0 <mffi$L&50 °C*-e*n;SL^^lz s 7K^b?h't7^ 
h'J^AI.24 g(33.04 mmol)^7K2 mUz^M Lfcjgj&^s tf>o< ytiTLfc. 

m<t-£® Ut<&y®2 1) 1.52 g(4.39 mmol) $3fifSS tLtifc (W47%) o 

'H NMR (<5 ppm, DMS0-d 6 ) : 8. 03 (dd, J = 5. 7, 9.2 Hz, 1H), 7.97 (dd, J = 2.7, 

11.1 Hz, 1H), 7.71 (d, J = 9.2 Hz, 2H), 7.62 (dt. J = 2.7, 9.2 Hz, 1H), 

7.51 (d, J = 9.2 Hz, 2H). 5.38 (t, J = 5.4 Hz, 1H), 4.95 (d, J = 5.4 Hz, 
2H), 2.44 (s, 3H) 

Mass (m/z) : 347 (NT+2), 345 (M + ) 

IR (KBr) : 1626, 1489, 1361, 1238, 1193, 1003, 831 cm" 1 
Sfei^ : 222-224 °C 

smw i : mm 

it^M 1 2 20 mg 



=31 I X 



143.4 mg 



30 



mg 



t KP^>^Pt%tJUa-7. 6 mg 



Xf7 'J >§tZ££Si£A 



0.6 mg 
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200 mg 

it-Smi 20 mg 

7lf-tr;u 99.5 mg 

X^T 'J ^jl^v^ix 0. 5 mg 

120 mg 

M^F ^b^l 9 2 mg 

**«*V;C3& 200 mg 

nmmnisi'?-> 24 mg 

&Mm<f l )-te l J> 50 mg 

£*tfflj&g3R 1-72mL 

2. OOmL 

*asw=*y, pdei oAPit^ffl^u pde 1 o AG>mrn.n.mz&%:-? 

fifctfi: P D E 1 O AlWSl^^. PDE10A! 
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E$IJ#^§-2-AXlB$>J(£>iaBJ3 : -oJjJtDNA 

mmm^3 —xummcomm •. ^j&dna 

K5lJ#-^4-AXlB5>J(OI^B^ : -&J&DNA 
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SB $ 0) US IB 

1. HftsSO) 




-C(=Y)R 9 (35*. YttiiJIfJfdilglll^^L, tfliTfCffcfiS^ t KP+v> 

a** l < tt^ajft<o««Tiu*iu. a* : fcL<i**aift<D«iRT;u3 4F-i/. 
mm*. 75A ^hp, a»tiL<i**a»a>««T;u4-iu. b**u<i*m 

i(DiSi7J^+y, -S(0) m R 12 <3*+s R 12 teaJ&*» L < ttm»0)««7' iU^rib* 
fcl*a»t L<l*2IMKfc<DTy--;u£*U mf*0 -2©«E**«t) > =£^51 
TJU^UT £ 7 £fcl£^&f&T;U*;UT R'ttTRStJIi^ ad t 

am*. L < i^lt©7 L < f*^S^co^^»^a-t 

7b\ ^fc(*R 2 tR 3 A^^^<D«^(0 2O(D^ll?^-^[C^oXgm^ U< 
i^©i^S^ML, R 4 !**^ 1 ?-. AP>fX *>7V. 75A — hP> S 
&t,L<l*3l*&<7><£MT;U^U. litL<li^lI(Oy^P7^> S*&4» 
L<l*iW*a>ift«TJU=iJ|r^, -S(0) M R 12a <s£+, R l2a *5<J:^matt^tl-r^tfrfSR 12 
&&TSmkmmx-3bZ>) % -C(=Y , )R 9a <S+* Y'fccfctfR^te^^t&SEYfc &TfR 9 £ 
|Hl»T?fe^) „ =E y M7i W7 5 / $fclii?tt7Jl/^U7 5 ^ ^ t L, nA* 

zy>x±.<r>m.Wca^t^, ?r*i?*i<D#izm— x&mta-oxi^xit&W -xm$*i 

tf 1 OA (PDEIOA) Pfll^Jo 
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2. RWfflft* L < l*#Ml(Bi£«7;U*-JK -C(=Y)R 9 (3**, Yfe^tfR 9 !*^*^ 

»7;u4FJU-c*<&BI#a>teffl 1 IE«0>P D E 1 o apimj 0 

*t=fi7 5 y T*fc<SH;fc<DfBIS 1 fBS<DP D E 1 O Afll«*|. 

$fflt*0>f!£H 1 ~ 3 fl>i^-r*u&W::IBRa> P D E 1 O APfl#3iJ„ 

5. RWM** L < l£3Ee&<£> t?7 x =. *) ;u*fcf*«Jft4i L < li^ii© fcf^ 5? 
=:;u-Cfc*BS*a>«iffli '-3(Ol^*tAMc:|B«a)PDE 1 OAlffM. 

tf^S^-l --OUt?&&li3fc<Z)$Gffl 1 ~3©lv**;h.jbMZfEiUDPDE 1 O ARE 

7. R 3 #-flS5£(A) 



#WM>ftlft7;MrJU, liiL<IJ*»»7Jb^y, 7'JHk 
^(CfB»CD P D E 1 O AR8&!. 

8. nj&<1T?fcy. R 4 ^/\a>f>t?&^li^<D®Hl ~7 0>lvr*irtM::flBtt<D 
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<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 1 

ctgctgattg cgtgtctgtg 20 

<210> 2 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 2 

caagatgagg atctgtaggt g 21 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

gatcccgcca ccatggacta caaggacgat gacgacaaga gcaggtac 
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The chemical structure common among the compounds represented £>y the general 
formula' (IA) described in claim 9 is known as shown in, e.g., the documents 
enumerated in Box C of this international search report. It cannot hence be 
considered to be an important chemical structural element . Consequently, these 
groups of inventions are not considered to be so linked as to form a single 
general inventive concept . 

Therefore, this application does not comply with the requirement of unity 
of invention. 



1. | [ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. | 

2. |"x"| As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment \ 

of any additional fee. 

3. | | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is 

restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
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Claims 1-4, 8, 9, 13-15, 16-19, and 21-27 involve an extremely large 
number of compounds. However, the compounds which are supported by the 
description in the meaning of Article 6 of the PCT and are disclosed 
in the meaning of Article 5 of the PCT are limited to an extremely small 
part of the compounds claimed. ^ ^ 

Claims 20 and 32 relate to a therapeutic or preventive agent _or 
dyskinesia which contains as an active ingredient a compound defined 
by the desired nature "phosphodiesterase 10A inhibitory activity. " The 
active ingredient includes all compounds having such nature. However, 
the compounds which are supported by the description in the meaning of 
Article 6 of the PCT and are disclosed in the meaning of Article 5 of 
the PCT are limited to an extremely small part of the compounds claimed. 
Furthermore, the term "compounds having phosphodiesterase 10A inhibitory 
activity" cannot be used to specify the scope of compounds having such 
nature even when the technical common sense at the time of filing of 
this application is taken into account. Consequently, claims 20 and 32 
do not comply with the requirement concerning clearness as provided for 
in Article 6 of the PCT. 

Therefore, a search was made for the parts supported by and disclosed 
in the description, i.e., mainly for the compounds represented by the 
general formula (I) in claim 1 in which R 3 is (un) substituted biphenyl 
or (un) substituted piperazin-l-yl and for the relationship between 
phosphodiesterase 10A inhibitory activity and dyskinesia. 
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